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(54) DATA REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data 

reproducing device capable of obtaining decoding data of 

a satisfied error rate by a PRML(partial response 

maximum likelihood) detecting system and 

simultaneously capable of accurately detecting the data 

by extracting the lost low range component from 

binarization data obtained as the output of a viterbi _^£ r , 

decoder and feeding it back to a reproduced signal. 

SOLUTION: The signal extracted by an LPF circuit 10 LjL ? X^Ui£j'i'£ i 

from the feedback data D1 outputted from the viterbi [^dl»_rmj 1**T v jJifU L»J 

decoder 8 is added to the reproduced signal, the low —•^rj_J — [^rj- — I s " 

range component of which is cut by an HPF(high pass ~ ' l ' 

filter) circuit 4, and this signal is decoded by the viterbi 
decoder 8 to output the decoded data D2 and the 
feedback data D1. Then, the path length for outputting 
the feedback data D1 is set to be shorter than the path 
length for outputting the decoded data D2. 
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«fc0, DSVffiA«3f«fi'*iBAfcca:**lftfflSn-5t. 

±tsm-^aaw^©«, n!2©7 ^ ivz^wt^mtimn 
fti^iSM^iffib, c:©^mtc*^^T. 
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t~. 3^-rX^l, ^A 7 H2, RF7>73. !g 1 © 

(High Pass Filter) @g§ 
4, AGC (Auto Gain Control) @S& 5 , A/D (Anal 
og/Digital) ^jM§6» fy^)HfftS7, t*^t*^^ 
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©7^J^fgiLT©L P F (Low Pass Fil ter> [eiBS- 
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TiiiliLfc^, RFT>73©ffJ^©DC^-7-tr-y r-fi£ 
HtSHP Fle]g§4iCffl-ro HPFlHlg§4©rJj 
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S*< "1" ©£€A#A©ffi£tB;>3YA">e>ti3?jU A7J 
Sj5* "0" ©<h#A7jB©ifi£:ffiv3-r3,, 
[0 0 3 1] C©ACS[°]S§1 2«, tt^$nfc^7> 
h'J 'y^il/yX^ 1 2 i -K:«f#£nT^-5i&£ 
©£€^t>AX©AX> MJ -y:7 (tt^O/USK 
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c . S d tbTffl^J^n, =f—9^^\ 3iZAl)£ft 
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©If #iSMl$ra#Wj:-5©T. tfta-stif KiJl^TfS 
ilffl x- * * ttJ J] "T -5 A X * ^-ft $ -t± 3 A' x fifftijfp ^ 

©<£«/&#© #gj ic -&^-ti:T a x g * ^-fb $ -a- s 

[0 0 4 7] I§r-^Off§ft^i:LT (1, 7) 
RLLtEFMp 1 u s©2i**AASn#4*^ 
©, x-^S^S«©-«©«j«*H9K:^-r. ftxV 
Xi7 1 *>6A/DStfcig6 £T©«j£te±K3!igCD^ti 
1 <t|WHiT'ag.S©T?#fflSbTt/i-5 0 £Ac, 0 9K33H 

t, itmm\ 1, ^s^neras?, *3j:^LPFi5ig§ 
i o t0 1 ic^-rx-^s4gMi^©«fiei£oT 

AT, ffi#2n£AXfi©g&3 2t)©0§}ifflx-^D 
la, Dlb (Dlaffl/m>Dlb©/Ufi) i, 

fflx-^D utDi bw-^-^ii^LTm^-r-sx-r 

•yxB&l 5<>:, X-f-yxIelKl 5CMLTD 1 aiD 

*i^Ttr>5. ft, »^JStcf2m©AXfi$iJfp^g(3:± 
IBX-f -y^\Bim 1 5*3j;Z>'X'D-fe.y-y- 1 6 CJc^TSfiE 
^frTt^So 

[0 0 4 8] tr* Kr«#» i 4 «tf ^ tr«^is 8 1 ra« 

CACS@KgBi7 ; -5'a^gB^e.*fig^ns*i, AC 
S (HjgggBte t'^ f^gg 8 © &© <h |WI-© fc ©T ± ^. 

±i2x— f&^ffivmfS.&m i o ic^-r. z\<o^~ 
^&<oy 1 -?mmwifE£:mj$.mmz-o\,*Tte, 

[0 0 4 9] 0 1 0 (C^-r±IEx— ^^^-gPi:, t*^ tf 

Sfflx— iS'ibTD 1 a tD 1 b©2-3#*£ij?j£nTt^ 
5*T$>D, dne>*tB^'r-51/>'X^©g©:S:^x., 
#J*Jf, KSSfflx-^D 1 b«l 0g@©k>7X^^ 

t5r.iT, 2SS©AXfi*j#^5§jl^5 : -'-^*aj^ 
T#5„ 

[0 0 5 0] X"D-fe-y+l-l 6«. m^-?(Dft^tJj 
S^(l,.7) RL L©if£-teD 1 b*. EFMplu 
s ©«&».D 1 a^i!K^n-5J:5lcX-r -y^(Hlg§l 5 
£©JiPT£., cnfi, (1, 7) RLLic*HTgt># 
Ki&m&Lft&'StS/ii?— >it, EFMPlusCiJUT 
Sfe#<{£^fig;^-$^-tj'/\"^— >lcJ;fc^T, DSVf® 
*fe*ffi©iiinS^#^©T, W^T€f-5!)SMfi^©il 
MBfF^^, (1, 7) RLL©J»^5TS.5. 

[0 0 5 1 ] ±fBDSVfi(3:, Bf^SS^rt©^^ 
-^(C-P^T, "1"*+1, "0" S-liLT. R 
ffl&lrtO&fy htc*tt*±aBfI*in^T-5.^iT*66 
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[0 0 5 2] ^±CD±5(C *^MCD^(C^^>^— ^ 

fi^mia. m.^-^o^m^^z^cxmrnmy' 

[0 0 5 3] (*MWJg^3) *f£W(D{&(Dmffi<n—M 
MSI lft^bil 3£fflt^TlftB>1T&. 

[0054] hi i\z*mm<D&m\z&z>7 ; —?m<km 

D^&g§ 6 £T«*gfiEtt±I3^lJ£©^ti 1 tP^-T&S 
(OT^lSbTli-S,, @1 1 Kfc^T, ft]@§§l 

1, ^^^;^{bi§7, fcf^£^l§s8. Ml^LPF 
IhISS 1 0=b±B2^SSOJB^l t^ioa^^bTH 

t. l p f i o (DMtim&fflffl-rzmnmffliim&t b 

TCD!)§jlft0JI?lEl^ 1 7, I^T-^D2C0DSVf4 

>^18^e>C0A^) (DSVI) ^0f^«iSHlCfe-5^ 
Si^flSt? l 7y3';l'3>/1l/-^l 9<h£il*_T^ 

ft, gf^I3ig<9DS VfH£^g:«, ±137 
<7>fiy>f 1 Siii^f-y^Jl/n^l/-^ 1 9 K«fc 

[0 0 5 5] ±f3x-^B£Sg»»f^^Tg&BJ-<r 
•5. 77^-?>*0^18aifr-^D2£A* 
LT. D 2 K&iiiJ#"=>(Z>DS Vifi£ 

fH&LT. MltDS v{is^v^;un>Ak-^ l 
9lCtti^-rs„ xv^Jl/3>/^W-^ 1 9(i, A^sn 
fcDS VMt0f^©Sip<i<i:$tfc^b. KDSVM^Rtf 

fe<Di&w$:i&w.i>fzm\zD s v^m^-^uf Ma^nta 

8S1 7lcm*-r-5. DftSMftiJWIelKl 7te, ^v^JU:} 
>/^l^-^l 9 ))^ D S VIgj|§S§S Lfct,ST± 

m s ±mm%. zu-ytmm n nun -t s & o \z umr 
[o o 5 6] *mi&?>i&MT'U, 'ism^-wmmtfi 

StLT (1, 7) RLLff^$Ett§. CK>*§-§N 
DS Vffi^ff^SifBff^^V^JUt'-yi^C^J^ ± 
f3)7Tjg<g_ffiH £ ± 7 trT %>Z\£. HctoT, Sfij >fi 

[0 0 5 7] 012 (C»iilfiSija(Hl8§ 1 7 
H^r^To L P F 1 0^6A^$n-5!)Sjlfi^*l5_tl^- 

h Ofy.^;l'T-*5*Stt5 1, SI 2 (C7K"3~<fc 5 
IC. ±g35§fifi$!l'lflllHlK 1 7«. 9A1C98 fc'yhy7h 

l/v'X^ 1 7 aftHLl 7 i t. S^J^J^STTT?:^ 



<E>*8f&$n-5o L_P_F 1 0^e>O5gfi<t^-tt. t*7hS 
(C>7 h '1 7a^tHU 7 i ICSOWOBtt 

•SCOT, cni:i0 8i7D-y^tfiST©x— ^f3tli£ 
n&dtlC&S (~>y YV*Jy,5r 1 7 adgfcSrbt^ 
— ->7 h> 1/^7? 1 7 i icSfeS-^S t*>y hitiJCT) 

[0 0 5 8] ,ffl*MS1.7 j «. jlStS^^ M'yX 
^ 1 7 al-fgtt^nsSfctrb^^-^S:. X-f-y^l 
7 k^UTiOgggl 1 tCffi^jT* U-fyf 17kli 
il2©affl) f-W^W^-i'Hi^DS 
y^mmfiXts^m>ii. f©St,S,fc0y7H/y7 

^17 i cieitsnitSfctf^x-^inigEggi l^ffi 

^T&<fc5KlX^y^l 7 k£b<fflK<5!J9&*.-5. MIC 

d s v mizmmfixts-ztL-zfrib 9 * □ v 

pmfflcomffl* ->7 1 7h*f,y7hl/y^ 

^ 1 7 i iZT-ftfisy b-ZiXtZ^^viZT.^ 1 7 

ra©»ra£l*«83*lTin*8 1 1 (CffiT^ns. 9 ^7 
Dy^P#P B 1«J#bfc^ti, Pftfv-? VV~J7^9 17 a© 
^-^SUggg 1 1 (Cffi7j£*l., AO->7 h lxv'X^ 1 
7 h^£->X h 1 7 i (Cx-^/0^>7 h$*l& 

cfc^t^, X< y^l 7 k&cfctfX'f -yf 1 7 1 OSJOt 

[0059] fc\z&wm*7pr?. mi 3te*mmcD&m 

iCtS^TiaM^il^nTry^ )VSHk& 7 ^X7] 

h^-cDDS V«S«Lfc*^(r^:#<^t-5 0 fLT, t3® 

$tJfflI[Hl^l 714LPF 1 0Wa3*lt^-»*9^D>y^HrI 
WffllCMTOTr, 5SSa^#±^^< A^<^-5RU(Cil 

[0 0 6 0] a±C0cfc^C> *HSS©^^{C^-5^-^ 

[0061] ^m<n^m\z%^-9^^m^ 
trniT^mmmy'-^it, lmm^^^mzM^x^ 

2S^±OAXfi(^jeLT«SiSfflx-^S:ttJ73-r* 

[0062] (ii»$i4) ^mwcDmcomMV)— B 
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[0063] ±mmmcom-m3 i:#5r-^B4gi 

«. SC^fx-^D 2©D S VMW^b^MJitfl^g. 
^^IC^Sdt^MffiUT. »§jta®JfPlH]S§ 1 7 (CJ; 
oIL P F 1 0 Offl^lf^iSW LT^SAi, ;£sj|j£ 

l 8 b.=7i?s> )\,uynv—5> l 9 <DRt>V \z. mn?— 

D 2 T^ft^A^- >tC-&g(L& < ^o fc^T-Kf 
«f«ll:$5iW®fLT, L P F 1 0 ©mTjff 

[0 0 6 4] £©^£©5r-^fij£g|gcD— BBcD#gf£ft 
014 (C^To Tt^i- X i7 1 *i 6 A/D^&g§ 6 £"Tr© 

^JM§Kb§§7, h'^tf^§|8, LPF0SS1O, 

sa<tiwi^©^-r*-g> 0 ^sus©^^^-^?? 

£gffi«, cntftlA.T, (1, 7) RLLT®^fb£ 

(1, 7) RLLa^§§2 0$fLT^5„ 
[0 0 6 5]±fS(l, 7) RLL«fg2 0tt, W 
t*^^-§i8^e.ffi^$ns«^-^D2 ^A*LT, 
(1, 7) RLLI^U I^TtftH, fiPt,® 

^B©'iiSaaPliIg§ 1 7 (Cfe^T, DSVS^ 
[0 0 6 6] £(±0^51;, *HSS©^t#s^-^ 

&T'^, zwmmzg-j^T, mmm.fimik!sb£i<±% 
< fjtcjgiE&tt \zm L-T&ftvtmfr z <Dm.m*mm 

[0067] &mm(Dj&m\z&z7 ; -5?n±gis.& 
mx-r^mmm?--?^ lmmvnx&izttfoLT^ 
-5^*. %m<ni&m2\z^-?&o\z, mmm?-? tit 

2 agf«_L©^ x ft L TJfjSffl ^- ^ ft m t)T -5 
[0 0 6 8] ±sB«-HM©«S8t*5^T«. !lfS 

«^©£j&, mmz^n^n^y-!? )vl p f, 

Sn3mft&fflLfc#. tf^tf^fgwffi^ftD/A^ft 

[0 0 6 9] HIC, JifB&gUgW^iHCi^TSi. PR 
MLtfflJJtLTPR (1, 2, 1) MLSffll/it^ 



<. ^©PRMLMtti^^ffl^Tfc^lgB^©^^ 
[0 0 7 0] S(C, ±m&mfa(DMm\Zj3^T\t. Jt? 

4 xzmtkgimizMftistzmsiz-D^TmwLrzfi^ a 

[0 0 7 1] 

[^©a*] m^mi(D^BM<D?~-^n^mit, u 

±fB^l©7^;i/^^gi:«jg»©/l^ 

#ttft;fru t^k-i^g)0^[fiA$ti5iifflf- 

£fi^©e^&#£«tf]-r-5Sfl2©:7.Y M^gi, _t 
13^11 ©T'^^^^iDm^^tlS^i. ^2CD7 

^ ^ ^ ^ g: ± o tu 73 £ n 5 ft ^ i ft j n j$ u x # s ti m 
nzvzvmntztmz, m.^-^iimmm?-^ 

[0072] -e-nis)^. ±tatf^fm^^gtt. 

l7-|/-H&iILMS5, dB*Flc«jlfi^©A73R 
£«^e*rra*BEI$IHJ*iI< UTiE«fc««tt«SfT 

[0 0 7 3] WjJc]j|2©fgBJ3©^-^B£ggfc^ ^j- 
©<fc5fc> fflMeJBl ©«fi£lcftl^T. ±IBb*^h*^^ 
5. ±SBDSMffi ^- ^ ft Hi 77 T -5 /t X S ft ±|BH^# 
^ ®^ft753; 1C J£C b T^tit $ it « A' X ft ffi 

[0 0 7 4] -t-ftU)*. »*^lW«j«C«fc43»*K:lKI 

&», ± f 3IE{|(Cffi^fie^©1f«ftt--5C: < !:^-C#5t 

[0 0 7 5] »#^3©»9i©7 f -^B£gBtt, £t± 
©J;5IC. Sfc«2©«^ICiJD^T, ±IBS^ 

T~^©DS Vfflftjl^*©, gDSVflWfti£$ 

Si, ±'^BB2©7>i'^^^S©ffi77{i^Sft$iJffl1-* 

ft^*ww¥ai4«it, ±mm^mmw^mt, ±ib 
d s vffl-st^a^D s vttjwffjetessAfcctsttffl 

[0 0 7 6] ^nt$^.. sS^Jgl *^«2©^(cJ;^ 



- 8 - 



#gB¥ 1 1- 1 2 0 7 0 2 



[0077] m&m4<D&w(D?-?m±gim\3.. jw± 

5"- ^ jW^fc* iSC/l ^ - > LTH5 fr*Wk 
[0 0 7 81 *-H«>A. »*3HlS3t»4 2 0»ri6C«fc* 

r, ffimmi>m±&te<±$<fez>wiizmjEti.mizmi> 
[si] *fgHj<£>— ^ja^*^-rfcoTabD. ^— * 

[0 2] ±|2^-^R^gC5f^tf^^giO^&^ 
[0 3] ±aEfc**lf&*t#g©AC S I^I^&gB©^^tfi!t£*t■ 
[0 4] ±IBf^tf^gCDx-^«^gSO«^^^-r 
(HlSS0T-feS„ 
[0 5] 1 tf-y h©BIISz:S^!S^S:PR (1, 2, 1) 

[06] PR (1, 2, 1) 4#tetC^?>fb ^ CD 
[0 7] PR (1. 2, 1) ML&tfj^sStCfcttSfc:^ 



[08] 01 Ic^-rx-^B^SgWRif^KfcW-S&M 

[09] ^Bjwtewnjs^s^-r^-^^^affl 

[010] iBBx-^H^SSW^-^^SP©*?^* 

[011] ^-%mo^ (b\zm<D%m^m^-^r—9n 

[012] ±f5?-^B£gSO^§»^?l0igW#ifi£ 
^*-TIh]^0-C 1 $>«.o 

[01 3] ±.mf-^n^m.<Dmmzn{i^mwm^) 
[014] &5£m<D$ ibizmwgffiMM&K-rT— ?n 
[015] '&&<D^—?m$i&m<Dmf&£5k-r7nyp 

0T'&&. 

[016] »^-fb!l§iSS*MfflUAcfi£*<D^-^Pf*S 
BCD^fiK**T> r n-yi7 0T'&S. 
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